Please read this manual carefully before using the

system.

> This manual is the user guide for the Qilin Laser
Welding Machine's single-pendulum welding operation.
> Read the manual thoroughly first to ensure proper

electrical connections.

K4 Series Welding Machine

Guangdong Qilin Laser Technology Co., Ltd.

Address: 9F, Building E1, Songhu Zhigu, Liaobu Town, Dongguan City, Guangdong Province,
China

Tel: +86-0755-2799-9931
Email:

Website: www.qilinlaser.com
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B Copyright Notice

Guangdong Qilin Laser Technology Co., Ltd. (hereinafter referred to

as "Qilin Laser") reserves all rights.

==Qilin Laser owns the patent rights and intellectual property of this product.
Without prior authorization and permission from Qilin Laser, any direct or
indirect reproduction, manufacturing, processing, or use of this product and its
related components is strictly prohibited. Violators will be held legally liable.
=Qilin Laser reserves the right to modify product specifications, manuals, and
related documentation at any time without prior notice.

==Users must read this manual carefully before operating the product. Qilin
Laser shall not be held responsible for any direct, indirect, special, incidental, or
consequential losses or liabilities arising from:

> Improper use of this manual or product.

> Failure to comply with relevant safety operating procedures.

==Qilin Laser shall not be liable for any incidental or consequential damages
caused by force majeure events that may endanger machinery in operation, as it
is the user's responsibility to implement effective error-handling and safety

protection mechanisms in the equipment.
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B Certification Statement

=CE Certification Statement

This product has passed the CE (Communaute Europenne) safety certification.
It has undergone the relevant conformity assessment procedures and
manufacturer's declaration of conformity, complying with the provisions of

applicable EU directives.

=R0HS Certification Statement

This product has passed the EU s "Restriction of Hazardous Substances" (RoHS)
Directive safety certification and complies with relevant EU environmental

protection regulations.

m=FCC Certification Statement
This product has obtained certification from the U.S. Federal Communications
Commission (FCC) and complies with applicable U.S. safety regulations for

electronic products.
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- Safety Information

Please ensure correct operation and safe usage when working with this system. This

manual uses specific symbols and text to alert you to potential hazards and critical

information.

DANGER:

Indicates the presence of severe hazards. Improper operation or incorrect

usage during operation may cause serious injury or even death to

personnel. Operators and relevant personnel must not operate the

equipment until correct operating methods and proper usage are confirmed.

WARNING:

Indicates the presence of a hazard. Improper operation or incorrect usage

during operation may result in personal injury. Operators and relevant
personnel must not proceed until correct operation methods and proper

usage are confirmed.

A CAUTION:

Indicates potential product risks. Incorrect usage or improper operation

careful

during use may result in damage to the product or its components.
Operators and relevant personnel must not proceed with operation until

correct operation methods and proper usage are confirmed.

IMPORTANT:

Indicates critical information that requires attention during product use.

Do not disregard this information, as it provides essential operational

guidance.

This label indicates laser radiation and is usually affixed to products that
output laser light. Please be careful with laser light and pay attention to

safety when using such equipment.

Page 4 of 63 pages



LASER

Qilin K4 Series Laser Welding Machine User Manual V1.0

Receiving, Unpacking, and Inspection

The product is packaged with anti-vibration soft packaging. If the package shows any
external damage, inspect the equipment for defects and notify the carrier in writing with a
detailed damage report.

Important:

(o After receiving the product,check the integrity of the outer

packaging.After unboxing,verify that the product and all components are
complete and undamaged.Immediately contact Qilin Laser if any damage
is detected.

Remove all items from the packaging and retain all packing materials and connection
accessories. Exercise caution when unpacking to ensure product safety. After removal,
verify that all components are complete and undamaged. If any parts are missing or damaged,
contact Qilin Laser immediately. Do not install or operate the equipment if any visible

damage is observed.
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K4 Series Qilin Laser Welding System Shipping Checklist
(Note: The checklist may vary as the product is continuously updated. Refer to the

manual for the current version.)

Complete machine 1
T21(86 motor) wire feeder 1
Optional

Laser safety goggles 1

Conductive clamp cable 1

Welding copper nozzle and wire feeding 1
clamp set (includes 5 protective lenses)

Wire feeder accessory kit 1
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Chapter 1 Overview

This chapter covers the following contents:

== |[ntroduction
== Applications
= Testing

== Unpacking Instructions
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1.1 Introduction

The K4 Series Qilin Laser Welding System is a new-generation handheld infrared fiber
laser welding system. Equipped with Qilin's independently developed handheld laser welding
technology and the Blade Series fiber laser, this product is specifically designed for
processing various materials with proprietary ABR (Adaptive Beam Regulation) and SPP
(Stable Pulse Processing) technologies, ensuring superior reliability and efficiency. It is an
ideal solution for welding diverse materials with varying thicknesses.

The K4 Series Qilin Laser Welder has been designed and tested with safety as a top
priority. By adhering to this user manual and implementing proper laser safety measures, the
system can operate as a safe and dependable device.

To ensure safe operation and optimal performance, strictly follow all warnings and
guidelines provided in this document. Compliance with these safety precautions is mandatory

during all phases of the system's operation, maintenance, and servicing.

1.2 Application

The K4 Series Qilin Laser Welding Machine is used for welding metal materials
including steel, aluminum, copper, and stainless steel, with applications in pipeline

processing, kitchenware manufacturing, hardware processing, guardrail decoration

processing, precious metal working, vehicle manufacturing, and aerospace manufacturing.

Brass material Stainless Steel Material Aluminum alloy material Carbon steel material

Pipe welding Kitchenware and Hardware processing Guardrail decoration
sanitary equipment engineering
processing
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1.3 Testing

This equipment has been tested and inspected. Prior to packaging, it
underwent thorough examination to ensure compliance with shipment standards.
Upon receipt, please inspect the packaging and components for any potential
damage incurred during transportation. If visible damage is present,

immediately contact the carrier and Qilin's after-sales service personnel.
y p

1.4 Unpacking Instructions

If there are any signs of external damage to the packaging, inspect the
equipment for potential damage and immediately notify the carrier and Qilin
after-sales personnel.

When removing the Qilin laser welding cart from its packaging, exercise
extreme caution to ensure the fiber optic cable is neither broken nor damaged.
Verify the contents against the enclosed packing list. Upon receipt, check all
items against this list.If any items are missing,or if the equipment shows visible
or suspected damage,Do not attempt to install or operate the laser device under

any circumstances.Immediately contact Qilin after-sales service.
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Chapter 2 Lase Product Safety
Information

This chapter covers the following contents:

= Laser product safety performance and conventions
== Relevant regulations and standards

= Laser welding protection

= Welding safety and potential hazards

= Electrical safety

== Environmental safety
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2.1 Laser Product Safety Performance and Conventions

To ensure safe operation and optimal performance of the product, strictly follow all warnings in
this guide. Safety precautions must be observed during all phases of operation, maintenance, and
service. Operators must comply with these recommendations and implement declared laser safety
practices at all times. Never open internal laser modules.

This product contains no user-serviceable parts, devices, or components. All internal servicing and
maintenance should be performed exclusively by qualified Qilin after-sales personnel.

This manual employs various texts and symbols designed to alert you to potential hazards or

important information.

2.1.1 Safety Performance

Feature Description
Output Power . . .
Monitoring Monitors output power during laser operation
Overheat Monitors internal laser temperature to prevent damage to components from exceeding safe
Protection operating temperatures
Safety/Warning

Various labels alert and warn users of potential hazards

Labels

2.1.2 Safety Labels

MAX AVERAGE QOUTPUT POWER:1500W
WAVELENGNGTH RANGE:915-1100nm
AVOID EXPOSURE-
DANGER-VISIBLE AND/OR INVISIBLE VISIBLE AND/OR INVISIBLE

LASER RADIATION
AVOID EYE OR SKIN EXPOSURE TO LASER RADIATION

DIRECT OR SCATTERED RADIATION
CLASS 4 LASER PODUCT
Par IEC/EN 60B25-1:2014

IS EMITTED FROM THIS APERTURE
Per IEC/EN 60825-1:2014

Laser Output Port Label Warning Sign Warning Sign

VISIBLE LASER RADIATION.
CLASS 2 LASER PRODUCT
AVOID EYE EXPOSURE

MAX.ACERAGE POWER:1mW
WAVELENGTH RANGE:G00-T00nm
Per IEC/EN 60825-1:2014

Warning Sign Warning Sign
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2.2 Relevant Regulations and Standards

2.2.1 Product Functional Safety
Fiber Optic Protection Disconnect (Fiber Interlock):

The fiber protection provides an interlock circuit between the fiber laser and
external devices (e.g., handheld welding torch). The laser welding system continuously
monitors this signal—if the fiber connector is improperly connected, it will deactivate
external devices (e.g., the welding torch).

The handheld laser welding system outputs a protection signal via the cable within
the fiber connecting the laser device and the welding torch. If the fiber is unplugged or
disconnected, the fiber safety interlock circuit will open.

Startup Safeguard:

Internal electronic sensors monitor for abnormalities. If detected, the system

triggers an alarm and halts startup.

Safety Start/Restart Button (Emergency Stop):

Used for emergency shutdown and recovery of the laser welding system
Power Switch Knob: °
Controls the main circuit power (ON/OFF) of the laser welding system.

2.2.2 Laser Product Classification

In accordance with IEC/EN 60825-1, this product is classified as a high-power
Class 4 laser. It emits invisible infrared radiation, which can cause severe eye or skin
injuries. Even though the output beam is invisible, it may lead to irreversible corneal
damage.While the product includes laser safety goggles, users must wear them at all
times during operation to prevent injury.

Class 4 lasers pose the highest risk level among all laser hazards.Strict precautions
are required to avoid direct or reflected beam exposure, which can cause immediate

harm.
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When operating this equipment, appropriate laser safety glasses must be worn. Selecting suitable
laser safety glasses requires end users to accurately identify the wavelength range emitted by this
product.

Near the laser output aperture, secondary laser beams at various angles are typically generated.
These beams are called "specular reflections," which are produced when the main laser beam reflects
off surfaces. Although the power of these secondary beams may be lower than the total output power of
the laser, their intensity is sufficient to cause damage to eyes, skin, and materials around the laser.

If this equipment is a tunable resonant laser or Raman product, it will emit light in other
wavelength ranges. End users should confirm that the laser safety glasses used can protect against the
full wavelength range emitted by the equipment. Take care to avoid and minimize specular reflections.
This product emits invisible laser radiation at 1070nm (infrared) or nearby wavelengths. Additionally,
the visible laser radiation emitted by this product is in the 600-700nm (red) range.

Please check the safety labels on the product to confirm that the personal protective equipment
(including glasses) being used is adequate for both the output power and wavelength ranges. Decisions
regarding safety glasses must also take into account secondary radiation hazards generated during the
welding process.

Laser safety glasses must comply with international safety standards, including ANSI Z136.1
(USA) and EN207/EN208/EN60825 (Europe). Applicable regulations will depend on the location of

the laser installation.

2.3 Laser Welding Protection

During laser welding operations, eye protection is essential to safeguard against
reflected or scattered Class 4 laser beams, as well as welding glare, ultraviolet radiation,
heat, and sparks.

For laser welding, it is not enough to wear personal protective equipment against
laser infrared wavelength. During laser welding, the combination of mask, helmet or
goggles will provide the best protection. For example, an extra welding helmet (with
appropriate filter lens) should be worn on laser safety glasses to protect the wearer from
ultraviolet and visible radiation. Welding helmets can also protect welders from thermal
splashes, metal particles and sparks. Therefore, personnel working near the laser

welding area must wear personal protective equipment.
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Exposure to infrared and ultraviolet radiation during welding can cause skin
damage. Depending on infrared intensity, potential effects include thermal burns or
excessive skin dryness. UV exposure may cause sunburn-like skin damage and increases
the welder's risk of skin cancer while accelerating signs of skin aging. Welding sparks
may also cause burns.

Laser material processing transfers significant energy to workpieces. Even after
completing cutting or welding operations, parts may remain extremely hot. Proper PPE
must be used to prevent potential burns. Wear flame-resistant gloves, fireproof caps,
leather aprons, and other protective clothing to prevent skin injuries. Ensure sleeves and

collars are fully buttoned!

2.4 Welding Safety and Hazards

2.4.1 Fire Hazards

The heat and sparks generated during welding may cause fires or explosions if
combustible or flammable materials are present near the welding area. Laser welding
should only be performed in areas free of flammable materials.

Never weld on containers holding flammable or combustible substances. If the
contents of a container are unknown, they should be presumed to be flammable or
combustible. Fire extinguishers must be readily accessible in the vicinity, and personnel

must be trained in their proper use.

2.4.2 Fume Hazards

Welding "fumes" consist of extremely fine particles and gases. These fumes and
gases originate from a combination of the base material, any filler materials used,
shielding gases, paints, coatings, chemical reactions, and airborne contaminants.
Welding fumes can adversely affect the lungs, heart, kidneys, and central nervous

system.
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When the laser interacts with target materials (such as plastics, metals, or
composites), the material may begin to vaporize. These fumes and particles are often
invisible but highly toxic, posing serious health risks.

Welding in poorly ventilated, confined spaces is extremely hazardous. Dangerous
concentrations of toxic fumes and gases can rapidly accumulate, potentially causing loss
of consciousness or fatal asphyxiation.

Ultraviolet radiation emitted during welding reacts with atmospheric oxygen and
nitrogen to form ozone and nitrogen oxides, which can be lethal at high concentrations.

Do not expose your head to fumes during welding. Always weld in well-ventilated
areas to ensure safe breathing air. Use fume extraction systems to remove vapors,
particles and hazardous debris from the welding area. Read and comply with all safety
data sheets and warning labels for welding materials. Respiratory protection may also be
required in confined spaces or other situations. Regular air monitoring should be

conducted to determine hazardous fume levels in the welding area.

2.4.3 Gas Cylinder Safety

Gas cylinders may explode if damaged or placed near welding areas. Protective gas
cylinders should be stored where they cannot be struck or damaged. Keep them away
from heat sources, sparks, or flames. Cylinders must be stored upright and secured to
fixed brackets. Proper working regulators suitable for the required gas type and pressure
must be used. All hoses and fittings should also be appropriate for the application and

maintained in good working condition.
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2.4.4 Optical Safety

The laser output is emitted through a window or optional device with anti-reflective
coating. Ensure the window remains clean and of good quality. Any dust at the end of
the head assembly may burn the window and damage the laser. First inspect the quality
of the laser spot at low power output before gradually increasing the power.

Never look directly at the laser aperture (such as optical fiber, collimator or gun
head) when the start button or remote start circuit is activated. Always wear appropriate
laser safety glasses when operating the product. All personal protective equipment must
match the output power and wavelength range specified on the laser safety label
attached to the product.

Do not install the laser head when the laser is in an active state.

Photosensitive components in the equipment, such as cameras, photomultiplier
tubes and photodiodes, may also be damaged by laser exposure. The laser's intensity is
sufficient to burn skin, clothing and paint. The laser can cut and weld metals. It can
ignite volatile substances such as alcohol, gasoline, ether and other solvents. During
installation and use, contact with solvents or other flammable materials and gases must

be avoided.

2.5 Electrical Safety

The input voltage to the laser system may be lethal. All cables and connections
should be treated as carrying hazardous voltage levels. Every part of cables, connectors,
or equipment enclosures must be considered potentially dangerous. Before powering the
equipment, inspect all wiring harnesses for damage and verify the welding protection
gas supply is properly connected. Additionally, where applicable, all connections must
be securely fastened with screws to ensure proper functionality.

Ensure the equipment is properly grounded through the protective conductor of the
AC power cord. Disconnecting the protective grounding conductor from the grounding

terminal may result in personal injury. To maintain continuous protection against fire
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hazards,only replace line fuses (if applicable) with identical type and rating - never use
substitute fuses or other materials. Before powering the equipment, verify the correct
AC input voltage is used, as incorrect voltage will cause equipment damage. Refer to the
markings on the specific model for proper power connections. There are no user-
serviceable parts inside. All maintenance must be performed by qualified Qilin service
personnel. To prevent electric shock, do not remove covers. Any product tampering will

void the warranty.

2.6 Environmental Safety

Do not dispose of this product with household waste. Electronic equipment must be
processed in accordance with regional directives on the disposal of electronic and
electrical waste.All personal protective equipment must comply with the output power
and wavelength range specified on the laser safety label affixed to the equipment.
Operate with caution to prevent potential laser damage to the device.

This equipment is not suitable for use in areas where children may be present. Keep
away from shock waves or vibration sources. Proper enclosures must be used to ensure a
laser-safe work area, including but not limited to: laser safety signage, appropriate
warning devices, training, and safety procedures.Do not operate the welding output head
at eye level. Ensure laser protective covers are properly installed to safeguard the eyes of

personnel working in the area from potential injury.

2.6.1 Humidity

Do not operate the equipment in environments with humidity levels exceeding 85%
RH (relative humidity). (Refer to section 3.1 for detailed performance parameters.)

2.6.2 Cooling and Temperature

The K4 Series Qilin Laser Welder is air-cooled. Operating at high temperatures
will accelerate aging, increase threshold current and reduce efficiency. Do not use the
equipment if it overheats. When the ambient temperature exceeds 50°C, the system will
automatically alarm and restrict operation. Please contact Qilin after-sales service.
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Chapter 3 Qilin Laser Welding
Machine Specifications

This chapter covers the following contents:

= Qilin Laser Welding Machine Parameters

= Welding Unit Diagram

= External Interface Diagram

= System Interface Introduction

= Handheld Welding Torch Structure Diagram

= Internal Structure Diagram of the Welding Machine
= Accessories

= Welding Torch Automatic Wire Feeding System

= Fiber Optic Output Connection

= Consumables
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Welding Thickness <4mm Cooling/Shielding Gas Nitrogen or Argon
Operation Mode Continuous/Pulse Input Voltage 220V AC 50/60Hz
Laser Wavelength 1080:£10nm Torch Model BWF20
(nm)
Interface Type miniQBH Dimensions 516mm*318mm*550mm
Collimation Focal .
<
Length 50mm Weight <55kg
Focusing Focal 150mm Welding Cable Length Sm
Length £ £
Operating Humidity <85% RH Wire Feeder Cable 6m
Range Length
Operating -20°C to 45°C Working Gas Pressure 0.25-0.6MPa
Temperature Range
. 220V+10% AC, Max. Power
Operating Voltage 50/60L2 Consumption <4500W

Operation Mode Continuous/Pulse

Output Power Corllft)i(r)l(l)f)ous 1500 W

Power Adjustment Range 10 100 %
Center Wavelength Corllft)i(r)l(l)f)ous 1080110 nm
Modulation Frequency 100% Output 30 KHz
Indicator Red Light Power 100% Output 200 uw

Fiber Cable Length 5 m
Output Fiber Core Diameter 20 um
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3.2 Front View of Welding Unit

serial
number

Name

Description

7-inch Display

1 Screen Displays the status of various systems
) Emergency Stop Press in emergencies to immediately cut off the main power supply.
Button To reset, rotate the button clockwise after pressing.
3 Conductive Cable Connects to the conductive cable
Port
When rotating the knob screen for operation, the 7-inch touch screen
4 Knob screen shall display the parameters adjusted by the knob synchronously in
real time.
5 Power Button Turns the welding system on/off
6 Wire Feeder Port Connects to the wire feeder
7 Air Intake Vent Cooling air intake for the laser
8 Torch Holder Holds the welding torch
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3.3 External Interface Diagram

serial o e
Name Description
number
Gas Hose . 1y .
1 Connection For connecting shielding gas (nitrogen or argon)
2 Main power switch Main switch of complete machine power supply
3 RS232 Connects to host computer software for device monitoring and
Communication Port advanced control operations
4 Power Input Port AC input socket: 220V, 50/60Hz
5 Fiber Ogg:t Output Laser fiber cable output
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3.4 System Interface Overview

LASER

Trigger: Handheld torch button signal light (green LED illuminates when pressed).

Circuit Closed: Ground clamp signal light (green LED turns on when the clamp and
torch nozzle complete the circuit with the workpiece).

Alarm: Click to view active alarms. Resolve alarms to enable laser emission.

Laser Shutter: Laser emits only when the shutter indicator is lit.

Gas: Gas valve outputs 24V when activated. Note: No manual gas pre-flow
required—auto-purges before emission.

Wire Feed: Enabled during welding.

Special Operation:Hold torch button for 500ms delay forward feed (if circuit is
open).Double-press (hold) torch button for 500ms delay retraction.

Preview: Red beam preview for pre-welding position alignment.

Ambient Temperature: Displays real-time ambient temperature

Process Packages:

The system includes four standard material presets plus "Custom" and "Other"

options with corresponding thickness/parameter settings:
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Stainless Steel (SUS):"SUS/1.0mm" = 1.0mm stainless steel (similarly, "SUS/3.5mm" = 3.5mm

stainless steel)

Carbon Steel (CS):"CS/1.0mm" = 1.0mm carbon steel (similarly, "CS/3.5mm" = 3.5mm carbon
steel)

Galvanized Sheet (SECC):"SECC/1.0mm" = 1.0mm galvanized sheet (similarly, "SECC/3.5mm"
= 3.5mm galvanized sheet)

Aluminum (AL):"AL/1.0mm" = 1.0mm aluminum (similarly, "AL/3.5mm" = 3.5mm aluminum)
Custom (UDC):Allows manual parameter editing for quick process recall during
welding.

Other (OTS):Contains manufacturer-preconfigured special processes for unique

materials.
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3.5 Handheld Welding Torch Structural Diagram

serial Component Name Description
number
1 Cable Interface Type-C connector for torch communication
2 Handle Gripping area for hand operation
Activate protective/cooling gas flow and initiate laser
emission; laser output starts according to the system-set
emission delay time. Workpieces must remain securely
' ' clamped throughout welding. When the workpiece safety
3 Trigger Switch clamp and welding head nozzle fail to form a conductive
circuit, the laser will not emit—only wire feeding and
retraction are permitted (continuous button press for
feeding, double-click button within 0.5s for retraction).
4 Wire Feeder Clamp Block Secures the wire feeding device.
5 Nozzle Fixing Shaft Secures the welding nozzle and adjusts focal point.
5 Nozzle Different nozzles are useq for varying welding
angles/positions.
7 Locking Nut Secures the nozzle fixing shatft.

8. 9 Secures the nozzle fixing shaft. Slide-out design for easy protective lens replacement.
10 OLED Display Shows current process parameters of the welding head.
11 Reflector Mirror Drawer Slide-out design for easy reflector mirror replacement.
12 Focusing Lens Drawer Slide-out design for easy focusing lens replacement.
13 Collimating Lens Drawer Slide-out design for easy collimating lens replacement.
14 QBH protective tail shell Used to prevent dust from entering the optical fiber QBH.
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3.6 Internal Structure Diagram of Welding Machine

serial
number

Name

Description

24V Power Supply

Dedicated power supply for control system and wire feeder (15A)

Laser Power Supply

Specialized power supply for laser (3000Wx2)

Laser Module

Qilin F4 Air-Cooled Laser

3.7 Accessories

Cnhscrr

Guangdong qilin laser technology co., 1td

Qilin laser welding machine K4 packing list

Conducting clip
wire

(wavelength 1080+20)
6.5m

Laser protective
glasses

Protective laser wavelength 1080nm

=
e d

1

. the description Specification/ : z ¥ s the description Specification/ & 3 .
serial number of goods description quantity decide | picture | serial number of goods description quantity decide | picture
D16T2 e —
Protective lens E ' 15
Qilin laser welding P (wavelength 1080:20) L J
Master 5
i |? ‘machine K4 1 a
mainframe < f
k| Comp! External power f— ;
S| ete supply line A
i . |3
5 machin
BWF20 single wire feeding tube P g [t Nitrogen vap-06 4
locking sleeve decompressor
The fixed shaft 200 1 1 "
Black trachea FSUE' “tMM 1
Double wire feeder 1.6/2.0 1 - 2 mee
P Single wire feeder 1.6/2.0 2 Actual shipment matching
a
c F20 small groove wire feeding Fappc= 1
k copper nozzle 1.6 o
i : =@t/
i F20 Splash-procf Wire Feeding s i Single-shaft wire i motor] §
n Gun head Copper Nozzle 1.6 ‘Fasatlar
9 . accessory box 1.6-2.0 copper nozzle with half = E 1
ME_'“ funnel and double wire feeding Rl P
1 *ngne @ F20 Splash-proof Extemal Angle =, ‘:
P Wire Feeding Copper Nozzle 1.6 k
® o Stepping double
Double wire feeding fixture 1 i a\F::lns A fndir T2141 1
n
Cutting copper nozzle assembly 1 9
Universal wire feed fixture
EiRdih 1 2
positioning block
Protective lens D16T2 5 Stepping four-wire T24(86 motor) ,

feeder
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3.8 Welding Torch Automatic Wire Feeding System (Optional)

The wire feeding bracket can be adjusted according to usage scenarios.

serial

Name
number

Description

T MBS CHE £ AR |

-

R
COEEBREEE

1 Wire Feed Panel Adjusts wire feed parameters for pulsed/continuous feeding
2 Wire Feed Tube Port Connects to the wire feed hose (used with wire feeder)

3 Power Switch Main power switch for the wire feeder

4 Wire Feeder Cable Connects power/signal lines to the wire feeder

5 Wire Feed Clamp For use with the wire feeder

3.9 Fiber Optic Output Connection

The fiber optic cable is pre-installed and connected to the welding torch when

delivered to the user. Although not typical, if it's necessary to disconnect and reconnect

the fiber (e.g., for torch replacement), note that the fiber end connector is equipped with

a protective cap to safeguard the fiber surface and electrical contacts when not in use.

Remove both the protective cap and sleeve immediately before optical cleaning and

connection to the output welding torch. Each time the fiber cable is disconnected from

the welding torch, the fiber terminal must be inspected for dust, dirt, or damage.
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3.10 Consumables

Optical fiber armoring A%k Quartz head

FEEFES

Nozzle Type

Lens Type

F20 Splash—proof Wire
Feeding Copper Nozzle
1.6

F20 Splash—proof
External Angle Wire
Feeding Copper Nozzle
1.6

F20 small groove wire
feeding copper nozzle

Protective lens
D16T2
(wavelength 1080420)

Focusing lens
D16F200T3. 79
(wavelength 1080+20)

Collimating lens
D16F50T3. 5

1.6 (wavelength 1080420)
mirror
Wire feed copper 15%16. 5%2 lower limit,
nozzle 1.6/1.2/1.0 Coating angle 45
(wavelength 1080+20) ﬂ-
mirror

Cutting copper nozzle

15%16. 5*%2 lower limit
Coating angle 55
(wavelength 1080420) ﬂ.
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Chapter 4 Installation of
Welding Equipment

The main contents of this chapter:

= Pre-installation Preparation

= Airflow and Installation Clearance

= Connecting Safety Protection Devices
= Connecting Welding Auxiliary Gas

= User Interface

= Power Supply Connection

= System Startup and Shutdown
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4.1 Pre-Installation Preparation

Please refer to Section 3.1 for relevant electrical requirements. Before powering on
the equipment, ensure the input voltage matches the standards specified in the technical
specifications. The equipment must be connected to an adequate supply of auxiliary gas
(nitrogen or argon) with a pressure reducing gauge to operate properly, which is
necessary for protecting the weld seam during operation, dissipating heat generated by
thermal loads, and preventing potential damage to the welding head caused by spatter
during operation. If operated without gas supply, the equipment will automatically

trigger an alarm and prohibit operation.

Nitrogen Argon gas Nitrogen pressure regulator

4.2 Airflow and Installation Clearance

The K4 Series Qilin Laser Welding System utilizes an air-cooling mechanism for
heat dissipation. When selecting the installation location, please ensure the equipment
operates in a well-ventilated, open space that is not confined or narrow. It is strictly
prohibited to place any objects above the cooling fans that may obstruct airflow or
exhaust ventilation. Maintain adequate clearance around the unit to ensure sufficient

heat dissipation space for optimal performance.
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4.3 Connecting the Conduction Clamp Cable

The equipment panel is equipped with a conduction clamp cable device as shown in
the figure below. Before activating the laser, the conduction clamp cable must be
connected to both the grounding protection device and the workpiece. When the copper
nozzle of the handheld welding torch is placed on the workpiece, it completes the safety
protection circuit and puts the laser emission into ready status, indicated by the
illuminated panel indicator light. The laser can only be emitted when the safety
protection circuit is effective and continuous contact is maintained between the welding
torch's copper nozzle and the workpiece through the conduction clamp cable. If the
safety protection circuit is not completed, pressing the trigger on the handheld welding
torch will only allow auxiliary gas to flow without laser emission.

As shown in the figure below, the operator must connect the workpiece safety
clamp cable to the safety protection interface on the rear panel of the equipment. When
the copper nozzle of the handheld welding torch contacts the workpiece, the safety
protection closed-loop circuit becomes effective. If the operator lifts the copper nozzle
from the workpiece during operation, this safety closed-loop will break and the laser will

automatically shut off as a protective measure.

LOOP LOCK
4.4 Connecting Welding Auxiliary Gas

The welding gas inlet only supports connection with an 8mm gas hose. As shown
in the figure below, insert the hose into the quick-connect coupling of the gas inlet. Once
connected, open the external gas valve to supply gas. For normal welding operations,
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nitrogen or argon is recommended to protect weld seam quality during the welding
process. The input gas pressure should be greater than 0.25MPa but less than 0.6MPa.
The output hose must be connected to the handheld welding torch before operation can
commence. The exterior of the output hose is protected with self-coiling braided mesh.

As shown in the diagram:

CDAIN

4.5 User Interface

The system is equipped with an RS232 communication interface and a Wi-Fi
transmission interface. Users can connect to external devices via the DB25 computer
interface to enable safety interlock control, monitor equipment status, receive alarm
information, and control external device operations. The RS232 interface allows
connection to PC control software for advanced monitoring and operation functions,
while the Wi-Fi interface provides wireless hotspot connectivity to access SMAT Cloud
services, including remote firmware updates, cloud-based technical support, remote
diagnostics, and online services. These interfaces support both local and remote system
management for comprehensive operational control and maintenance.

As shown in the diagram:

CDAIN ON/OFF RSS232 AC 220V
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4.6 Power Connection
Before connecting the power supply, ensure that the electrical capacity meets the

specifications outlined in Section 3.1. The equipment is provided with a standard RVV

3x4mm? 3-core power cable. Follow the cable markings and proceed with the

Pl?"lﬁ

connection as instructed below:

o
CDAIN ON/OFF RSS232 AC 220V
Main Power Cable Interface (3-Pin)
Pin Function Wire Designation
1 Line Voltage L1
2 Neutral N
3 Ground PE

1.Connect the power input cable to the specified voltage, phase, and frequency
(50/60Hz), where L1 represents the phase line voltage, N denotes the neutral line

voltage, and PE indicates the ground connection.

2.The equipment's power input cable must be connected to a dedicated AC mains
supply through a circuit breaker not exceeding 30 amps. Clearly mark the disconnecting
device in an easily accessible location to identify it as the power cutoff for this

equipment.

3.All wiring installations must comply with applicable national and local electrical
codes, and electrical connections must be performed exclusively by qualified personnel

trained in electrical safety operation
Page 34 of 63 pages



LASER

Qilin K4 Series Laser Welding Machine User Manual V1.0

4.7 System Startup and Shutdown

Prior to powering on the equipment, ensure all electrical connections are properly
secured. Where applicable, all connections must be firmly fastened using screws or clips
to guarantee proper functionality.

Always wear appropriate personal protective equipment (PPE) when operating this
device, including flame-resistant gloves and laser safety glasses rated for 1070nm
wavelength protection.

1.Confirm all necessary connections for normal operation are complete, including
external safety protection devices. Verify the safety protection circuit is properly
connected and the external safety interlock circuit is closed.

2.Ensure the emergency stop button is not engaged. If pressed, reset it by rotating

clockwise.

3.Turn the main power switch to the ON position.

OFF ON
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4.Upon startup, the panel indicator lights and display screen will illuminate. When
system initialization is complete, the indicator will switch to a steady green light,

indicating the equipment is ready for operation.

System Shut down:

To shut down the laser welding system, the operator must first stop laser emission
upon completing the welding process by releasing the handheld torch's trigger switch,
which will immediately terminate both laser output and gas flow (note: if post-flow gas
delay parameters are configured, the gas supply will cease after the preset duration).
Then rotate the key switch counterclockwise to the OFF position and remove the key
from the device, ensuring its secure storage to prevent any unauthorized operation of the

equipment.
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Chapter 5 Operating the Laser
Welding System

The main contents of this chapter:

== Control panel operations
= Handling and usage of the welding torch
== Critical safety features

= Initiating the welding process
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5.1 Control Panel Operation

The K4 series Qilin laser welding machine's single-swing welding system operation
panel adopts a 7-inch touch screen with a dignified and elegant appearance. It adds
multiple alarm detection functions, allowing users to set parameters for the laser and
laser oscillation head, control continuous and pulsed light output modes, and operate
simply and conveniently without editing complex processes—selecting the

corresponding material and thickness enables direct welding.
LASER

Click the “- ” button enters the editing main interface. After modifying parameters,
you must click "Save" to store the edited settings.

@ LASER Craft package: 1 ivs @ LASER Craft package: 1

Laser Control Motor Control System control Laser Control Motor Control System control

Slow rise time Power Off light delay Mode Gas advance quantity
300 ms 40 % 200 ms < Continuous > < 50 ms >

Frequency Shooting time Gas delay amount

< 3000 Hz > 500 ms < 50 ms >

Slow fall time Duty Cycle Turn off optical power increase Shooting interval On/off delay

200 ms 100 % < 20 % > < 100 ms > 200 ms

Preview Restore Default Preview Restore Default

@ LASER Craft package: 1
Laser Control Motor Control System control

Graphic Graphic
PAN 12 Hz
Graphic width A Graphic length
1mm 0mm
Fill spacing Graphic angle

0mm 0°

Preview Restore Default
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Click the “- ” button to access the process package interface, which contains 36
predefined process packages for selection according to your specific requirements.

Serial

Number Name

1 SUS:1.0
2 SUS:1.5
SUS:2.0
SuUS:2.5
SUS:3.0
SUS:3.5
Cs:1.0
Cs:1.5

last page

Serial

Number Name

50 %
70 %
90 %
95 %
100 %
100 %
10 %

10%

last page

Laser Control:

Qilin K4 Series Laser Welding Machine User Manual V1.0

Power

Power

wire feeding
speed

30 mm/s
30 mm/s
30 mm/s
30 mm/s
30 mm/s
30 mm/s
30 mm/s
30 mm/s

next page

wire feeding
speed

30 mm/s
30 mm/s
30 mm/s
30 mm/s
30 mm/s
30 mm/s
30 mm/s
30 mm/s

next page

Graphic Graphic width

>

1mm

1mm

1mm

1mm

1T mm

1mm

1mm

1mm

> D DD XKD D

Graphic Graphic width

1mm
1mm
0.8 mm
0.8 mm
0.8 mm
0.8 mm
1mm

1mm

Graphic
frequency

12 Hz
16 Hz
22 Hz
26 Hz
30 Hz
30 Hz
12 Hz

16 Hz

Graphic
frequency

12 Hz
16 Hz
22 Hz
26 Hz
30 Hz
30 Hz
30 Hz

30 Hz

Serial
Number

SECC:1.0
SECCHIS
SECC:2.0
SECC:2.5
SECC:3.0

last page

Serial
Number
31

last page

Power speed
85 % 30 mm/s
92 % 30 mm/s
100 % 30 mm/s
30 mm/s
30 mm/s
30 mm/s

30 mm/s

30 mm/s

piefEetinE Graphic Grapl

) DD XM K M D M KX

next page

wire feeding Graphic Graphic width

Power speed
30% 30 mm/s

20% 30 mm/s
20 % 30 mm/s
20 % 30 mm/s
20% 30 mm/s

20 % 30 mm/s

next page

ulul

1mm

1mm

1.4 mm

1.4 mm

1.4 mm

1.4 mm

1.4 mm

Tmm

2mm

1mm

1mm

1mm

1mm

Graphic
frequency

26 Hz
30 Hz
30 Hz
12 Hz
16 Hz
22 Hz
26 Hz

30 Hz

Graphic
frequency
20 Hz
20 Hz
20 Hz
20 Hz
20 Hz

20 Hz

Ramp-up Time:The laser power gradually increases to peak power over the set

duration.

Ramp-down Time:After laser shutdown, the energy gradually decreases to zero.
Laser-off Delay: When set to 100ms, full power continues for 100ms after

shutdown to optimize wire break prevention.
Power: Sets the laser's peak welding power.
PWM Frequency:Configures the modulation signal frequency for pulsed laser

output.

Duty Cycle:Sets the pulse width of the laser's PWM modulation signal.

Shutdown Power Boost:Linked to laser-off delay (e.g., 10% boost increases

output by 10% during delay phase, max 100% = 10V full power).

Laser Head Control:

Pattern: Selects the oscillation motor's movement pattern.
Pattern Width: Sets the oscillation amplitude.
Pattern Frequency: Adjusts oscillation speed.
Pattern Angle: Configures the rotation angle.
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System Control:

Mode: Continuous output and pulsed output modes.

Hold Time: Sets the duration of light emission.

Interval Time: Sets the delay between each light emission.

Gas Preflow: Sets the advance gas purging before processing starts (when the
external start button is pressed, gas purging begins after a delay, followed by laser
emission).

Gas Postflow: Sets the delayed gas shutdown after processing stops (when
processing stops, the laser stops first, followed by gas purging after a delay).

Contact Debounce Delay: Anti-shake setting for contact; prevents unintended
disconnection during welding due to vibration or material rust by adjusting the contact
on/off delay.

Wire Feed Speed: Sets the wire feeding speed of the wire feeder.

Shutter: The shutter must be open and lit for normal light emission.

Preview: Activates the red light preview to adjust the welding position before
starting.

Restore Defaults: Resets parameters on the current page to factory settings.

Save: Saves the configured parameters.
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Click the “H8” button on the main interface to enter the setup screen, as shown in
the figure below.

@WLASER @LASER

@LASER

System infarmation System settings

Setting position

Alarm Message = redgllghl

Log information

BILASER

System Information:

System SN Code: Unique identifier for the handheld welder's factory settings, used
for decryption.

Firmware Version: Displays the current system software version.

Display Version: Shows the touchscreen interface version.

Remaining Days (Trial): Indicates operational validity period (all functions
deactivate upon expiry). System automatically alerts when 7 days remain.
Registration Code: Required for decryption. Enter received code and confirm to
activate.

Language : 23 selectable languages

(Chinese/English/Russian/Korean/Vietnamese/Japanese/etc.), freely switchable.
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Alarm Exception Display:Displays Laser Head, Gas Pressure, PD1, PD2, Welding
Gun Temperature 1,Welding Gun Temperature 2, LD Temperature, License
Expiration, Wire Feeder Offline, Welding Torch Offline, Power Supply Abnormal.
Alarm Parameter Details: For details of laser background parameters, the laser

state can be observed through the parameters.

System Configuration:

Gas Pressure Alarm Level: Toggle between high/low voltage to match external
sensors (PNP/NPN/short-circuit). Disabling not recommended.

Conduction Setting: Enable/disable via H/L switch (Disabled for handheld
welding by default due to safety; for robotic/stationary welding only).

Shutter Timing Function: When this function is turned on, the shutter will
automatically close in 15 minutes without operation. To close this function, it is
necessary to manually close the shutter.

Temperature Threshold: The upper limit of the welding gun temperature alarm,
for example, when 40°C is set, the display interface will give an alarm when the
position temperature of the welding gun protective lens or motor lens reaches

40°C.

Red Light Offset Setting:

Red Light Offset Setting: Adjust X/Y coordinates when laser pointer deviates
from nozzle center.
Start Calibration: Resets X/Y coordinates to zero.
Clear Calibration: Clear the previous correction.
Log Information:

Clear Log: Clears historical log data.
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Troubleshooting Red Alarm Indicators

1.Laser Head, Gas Pressure, PD1, PD2 Red Light Alarm Troubleshooting
@ LASIR Alarm abnormal display Alarm parameter details

® : : @ Welding gun = - -~
Abnormal laser head temperature 1 Wire feeder offline

) Abnormal air pressure . Y:ﬁl%g%%ﬁpe 2 ® Welding gun offline

®) pD1 ® D temperature ® Abnormal power
supply

License expires

Abnormal Laser Head : Gun head motor alarm.
Abnormal Air Pressure : Gas pressure monitoring alarm indicator

illuminates red when no gas supply or insufficient pressure is detected.
PD1/PD2: Laser PD alarm.

2.Welding Gun Temperature 1/2, LD Temperature, License Expiration Red Light
Alarm Troubleshooting

@ LASIR Alarm abnormal display Alarm parameter details

@\ Welding gun

Abnormal laser head temperature 1

Wire feeder offline

Abnormal air pressure ® Y:ﬁl%g%%ﬁpe 2 ® Welding gun offline

® ro1 " LD temperature ® Abnormal power

supply

License expires

Welding Gun Temp 1/2: Alarm triggers when the welding head's operational
temperature exceeds or falls below preset thresholds during operation.

LD Temperature: Pump source temperature alarm.

License Expiration: Operational validity period. All functions deactivate upon expiry
(system auto-reminds at startup if expiration occurs within 7 days).
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3.Wire Feeder Offline, Welding Gun Offline,Abnormal Power Supply Red Light
Alarm Troubleshooting.

@ LASE-R Alarm abnormal display Alarm parameter details

- L . ® Welding gun ® . e
Abnormal laser head temperature 1 Wire feeder offline

; . Welding gun " : :
Abnormal air pressure temperature 2 Welding gun offline

PD1 LD temperature @ Abnormal power
supply

License expires

Wire Feeder Offline: Communication abnormality between wire feeder and main
equipment.

Welding Head Offline: Communication abnormality between welding head and main
equipment.

Power Supply Abnormal: Abnormal operation of power supply unit during operation.
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1. Bidirectional control interaction
Parameters can be directly adjusted through the operation of the knob screen, and digital
input or interface adjustment can also be performed on the touch screen. When operating on the

touch screen, the knob screen can synchronize the feedback adjustment action.
2. knob screen operation instructions:

Turn left/right: used to adjust the increase or decrease of values.
Turn left: decrease the currently selected parameter value

Turn right: increase the currently selected parameter value

Short press: confirm the current operation/enter the next menu.

Long press for 2 seconds: Return

Main interface of knob screen

Y Btk

12 Hz
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Laser head control:

Width (graphic width): Set the width of motor swing (rotation adjustment).

Mode (figure): Set the figure of motor swing (rotation adjustment)

Frequency (graphic frequency):Set the frequency of motor swing (rotation adjustment)

Press “I2SARER” Can enter the laser control interface, Press

” Can enter the wire
feeding speed interface,

A ERES] B IZ B R R

44

I

Z(X%: 30 m:m/s

Laser control interface Wire feeding speed control interface

Power: Set the peak power of the laser during welding (rotation adjustment)

Wire feeding speed: wire feeding speed setting of wire feeder (rotation adjustment)

Press “ ” Can enter the gas control interface

Gas pass Gas opening
Gas: When the gas is turned on, the gas valve port will output 24V voltage

necessary to turn on the gas during welding, and it will automatically blow before the light
comes out.

It is not

Page 46 of 63 pages



LASER

Qilin K4 Series Laser Welding Machine User Manual V1.0

5.2 Operation of the Welding Torch

5.2.1 Installing the Copper Nozzle

Four types of copper nozzles are available, as illustrated below:

F20 Splash-proof

F20 Splash-proof Wire ‘
Feeding Copper External Angle Wire ljfeofséren(?ilrll grc(())oveer Cutting Nozzle
Nozzle 1.6 Feeding Copper w g copp
Nozzle 1.6 nozzle 1.6

5.2.2 Adjusting the Copper Nozzle Assembly

Before installing the nozzle assembly, power off the machine using the key switch. To

adjust the copper nozzle tube, first loosen the retaining nut, then properly position the

nozzle. Once aligned, securely tighten the nut to lock the nozzle tube in place as

illustrated.
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Adjusting focus

Adjust the tightness left and right

5.2.3 Operating the Handheld Welding Torch

& Laser Emission Warning!

Button Switch

e

When the safety interlock circuit is disconnected, pressing and holding the button
on the welding torch for more than 2 seconds will only activate the wire feeder to feed
wire, while quickly pressing the button twice and holding for more than 2 seconds will
only retract wire - under these conditions, laser emission and execution of preset

operating programs remain disabled. Laser emission will only initiate after all safety
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interlock control conditions are satisfied and the preset gas pre-ﬁow delay has completed.

During welding, the operator must maintain continuous pressure on the trigger switch to
sustain laser emission, which will immediately terminate upon either releasing the

trigger or if the safety interlock circuit fails.

5.3 Critical Safety Features

5.3.1 Safety Protection Circuit Between Workpiece
Conduction Clamp Cable and Handheld Welding Torch

This safety circuit ensures the handheld welding torch can only emit laser when the

copper nozzle is properly connected (in contact) with the workpiece. The operator must

securely fasten the workpiece safety clamp to the metal workpiece being processed.
When the torch's copper nozzle contacts the workpiece, the circuit between the nozzle
and workpiece conduction cable becomes active and closed. If the operator lifts the
copper nozzle from the workpiece during operation, this safety interlock circuit will
immediately open, automatically shutting off the laser and preventing any further laser

emission.

5.3.2 Functional Restrictions of the Handheld Torch Button

When the safety interlock circuit is disconnected, the button on the handheld laser
welding torch has limited functionality: pressing and holding the button for 2 seconds
will only activate the wire feeder to advance the wire, while double-clicking and holding
the button for 2 seconds will only retract the wire - under these conditions, laser
emission and execution of preset operating programs remain disabled. Only when all
safety interlock conditions are met does the button function as a program trigger; upon
pressing the button, the system will first execute the preset gas pre-flow delay (duration
determined by user parameters), and laser emission will commence only after this gas
delay completes. To maintain continuous welding operation, the operator must keep the

trigger button depressed to sustain laser emission.
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5.4 Starting the Welding Process

All personnel in the welding area must wear personal protective equipment (PPE)
to shield against invisible infrared laser radiation and any secondary visible or invisible
emissions generated during welding. This includes laser safety glasses and welding
helmets with appropriate filters. Operators must additionally wear flame-resistant
protective clothing, gloves, and helmets.
1.Check the safety circuit functionality: If the safety circuit is faulty, the panel indicator
will remain dim. When the circuit is operational, the indicator turns green, signaling

readiness.

2. Select and install the appropriate copper nozzle: Attach the chosen nozzle to the

welding torch extension tube.

3. Configure preset parameters via the user interface: Select settings for processing a

Imm-thick aluminum plate in continuous laser mode.

4. Position and secure the workpiece: Clamp the workpiece firmly on the welding table,

ensuring minimal gaps and tight contact between parts.

5.Connect the conduction clamp: Attach the clamp to the workpiece or the conductive

welding table as shown in the diagram below.
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6.Establish nozzle-to-workpiece contact: Touch the nozzle tip to the welding area to
complete the safety interlock circuit between the workpiece clamp and the handheld
torch. This activates the "ready" state, indicated by the illuminated conduction light on

the display.

7.Activate the trigger switch: Press and hold the trigger on the handheld torch to initiate

shielding gas flow and await laser activation.

8.Execute welding: Once the laser emits, move the torch slowly to complete the weld.
Maintain continuous pressure on the trigger throughout the process; releasing it will

interrupt the program, halt the laser, and extinguish the display’s conduction light.

9.Align using the red guidance beam: Since the infrared laser is invisible, position the

nozzle at a 45° angle to the workpiece using the red alignment beam, as illustrated.

To further refine the process, operators can use the buttons on the 7-inch display
panel to adjust specific process settings by increasing or decreasing parameters such as

laser power, oscillation frequency, and oscillation width.
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Chapter 6: Setting of Process
Parameters

The main contents of this chapter:

= Standard welding process package

= Welding process package
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6.1 Setting of Process Parameters

For specific parameter settings, please refer to Section 5: Operation of Handheld

Laser Welding System.

In addition to the default parameters, the system provides customizable parameter

programs. Operators can modify any selected program until it meets the work

requirements. User-defined parameters will be automatically saved in the system for

future reuse.

Parameter Data Table:

serial Parameter Name | Unit | Min Max | Adjustment Step Remarks
number
1 Laser Power % 0 100 1
) Oscillation Hz 0 30 1
Frequency
3 Oscillation Width | mm 0 5 0.2 Standard range: 0-5 mm
4 Ramp-Up Time ms 0 3000 1
5 Ramp-Down Time | ms 0 3000 1

Recommended Material Thickness for Welding:

Stainless steel: 0-5 mm

Aluminum: 0—4 mm

Copper: 0—1 mm

For welding materials beyond these thicknesses, please consult other models of laser

welding machines. (Available laser types: forced air-cooled laser, refrigerant air-cooled

laser, water-cooled laser, copper-dedicated laser welder.)
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6.2 Welding Process Parameters: For Reference Only

Aluminum Alloy:

Qilin Laser F4/K4 —— Reference Table of Wire Filler Welding Process

Unit tyge w""(::.‘;‘")‘“" w"::"m Swing width (mm) | T2 (‘:‘)‘ il Wi(':m'j:“';’* Rise time (ms) D""‘:":)’ Hime | o pressure (Mpa) E:‘:‘;’ s"““‘;:;“h’

T Tailor welded 1.2mm 400W 1.4mm 14Hz 100cm/min 200ms 200ms 0.2Mpa 0.2s 1s
Angle weld 1.2mm 500W 1.4mm 14Hz 100em/min 200ms 200ms 0.2Mpa 0.25 1s
Tailor welded 1.2mm aoow 24mm 12Hz 100cm/min 200ms 200ms 0.22Mpa 0.2s 1s
P Angle weld 1.6mm S00W 24mm 12Hz B80cm/min 200ms 200ms 0.22Mpa 0.25 1s
Tailor welded 1.2mm a00w 24mm 12Hz 100cm/min 200ms 200ms 0.22Mpa 0.2s 1s
Angle weld 1.6mm 200W 24mm 12Hz B80cm/min 200ms 200ms 0.22Mpa 0.25 1s
. 1.2mm 1100W 3mm 10Hz B0cm/min 200ms 200ms 0.25Mpa 0.2s 1s

Tailor welded
e 1.6mm 1200W 3mm 10Hz 50cmy/min 200ms 200ms 0.25Mpa 0.2s 1s
aluminiu Angle weld 1.2mm 1100W 3mm 10Hz 60cm/min 200ms 200ms 0.25Mpa 0.2s 1s
m alloy 1.6mm 1200W 3mm 10Hz 50cm/min 200ms 200ms 0.25Mpa 0.2 1s
Tl it 1.2mm 1400W 3.6mm 10Hz 50cmy/min 200ms 200ms 0.30Mpa 0.2s 1s
A 1.6mm 1400W 3.6mm 10Hz A0cm/min 200ms 200ms 0.30Mpa 0.2s 1s
Angle weld 1.2mm 1400W 3.6mm 10Hz 50cm/min 200ms 200ms 0.30Mpa 0.2s 1s
1.6emm 1400W 3.6mm 10Hz A40cmyfmin 200ms 200ms 0.30Mpa 0.2s 1s
z 1.2mm 1500W 4.2mm 10Hz A40cmfmin 200ms 200ms 0.30Mpa 0.2s 1s

Tailor welded
P 1.6mm 1500W 4.2mm 10Hz A40cm/min 200ms 200ms 0.30Mpa 0.2s 1s
gl 1.2mm 1500W 4.2mm 10Hz A40cmyfmin 200ms 200ms 0.30Mpa 0.2s 1s
1.6mm 1500W 4.2mm 10Hz A40cmyfmin 200ms 200ms 0.30Mpa 0.2s 1s

Stainless Steel:
Qilin Laser F4/K4

Reference Table of Wire Filler Welding Process

[T — Laser Swing frequency [ r— [T ——

Swing width (nmm) Rise ime (ms) G e (M | [t eeens B (Bt datey

(mm) power{W) (Hz) {em/min} (ms) delay (s) (s)
Tailor welded 1.0mm 350W 1.2mm 50Hz 100cm/min 200ms 200ms 0.2Mpa 0.2s 1s
i 1.2mm 450W 1.2mm 50Hz 100cm/min 200ms 200ms 0.2Mpa 0.2s 1s
Ancle weld 1.0mm 350W 1.2mm 14Hz 100cm/min 200ms 200ms 0.2Mpa 0.2s 1s
g 1.2mm 450W 1.2mm 14Hz 100cm/min 200ms 200ms 0.2Mpa 0.2s 1s
- 1.0mm 750W 2.2mm 12Hz 100cm/min 200ms 200ms 0.22Mpa 0.2s 1s

Tailor welded
i 1.2mm 850W 2.2mm 12Hz 80cm/min 200ms 200ms 0.22Mpa 0.2s 1s
———_— 1.0mm T50W 2.2mm 12Hz 100cm/min 200ms 200ms 0.22Mpa 0.2s 1s
& 1.2mm 850W 2.2mm 12Hz 80cm/min 200ms 200ms 0.22Mpa 0.2s 1s
i 1.0mm 1000W 2.8mm 10Hz 60cm/min 200ms 200ms 0.25Mpa 0.2s 1s

Tallor welded z

stainless P 1.2mm 1100W 2.8mm 10Hz 50cm/min 200ms 200ms 0.25Mpa 0.2s 1s
steel Al weld 1.0mm 1000W 2.8mm 10Hz 60cm/min 200ms 200ms 0.25Mpa 0.2s 1s
9 1.2mm 1100W 2.8mm 10Hz 50cm/min 200ms 200ms 0.25Mpa 0.2s 1s
f 1.0mm 1300W 34mm 10Hz 50ecm/min 200ms 200ms 0.30Mpa 0.2s 1s

Tailor welded
Fa 1.2mm 1300W 3.4mm 10Hz 40cm/min 200ms 200ms 0.30Mpa 0.2s 1s
P 1.0mm 1300W 34mm 10Hz 50em/min 200ms 200ms 0.30Mpa 0.2s 1s
9 1.2mm 1300W 34mm 10Hz 40cm/min 200ms 200ms 0.30Mpa 0.2s 1s
T i 1.0mm 1450W 4mm 10Hz 40cm/min 200ms 200ms 0.30Mpa 0.2 1s
S 1.2mm 1450W 4mm 10Hz 40cm/min 200ms 200ms 0.30Mpa 0.2s 1s
Ancle weld 1.0mm 1450W 4mm 10Hz 40cm/min 200ms 200ms 0.30Mpa 0.2s 1s
g 1.2mm 1450W 4mm 10Hz 40cm/min 200ms 200ms 0.30Mpa 0.2s 1s

Carbon Steel:

Reference Table of Wire Filler Welding Process

Swing frequency [T ——— Outgassing  Shut-off delsy

S widthy () i Rise time (ms) P Gas pressure (Mpa) ki 1 @
- 1.0mm 350W 1.2mm 50Hz 100cm/min 200ms 200ms 0.2Mpa 0.2s 1s
Tailor welded
Z e 1.2mm 450W 1.2mm 50Hz 100cm/min 200ms 200ms 0.2Mpa 0.2s 1s
el sk 1.0mm 350W 1.2mm 14Hz 100ecm/min 200ms 200ms 0.2Mpa 0.2s 1s
& 1.2mm 450W 1.2mm 14Hz 100ecm/min 200ms 200ms 0.2Mpa 0.2s 1s
, 1.0mm 750W 2.2mm 12Hz 100em/min 200ms 200ms 0.22Mpa 0.2s 1s
Tailor welded
S 1.2mm 850W 2.2mm 12Hz 80cm/min 200ms 200ms 0.22Mpa 0.2s 1s
Radieweid 1.0mm 750W 2.2mm 12Hz 100em/min 200ms 200ms 0.22Mpa 0.2s 1s
2 1.2mm 850W 2.2mm 12Hz 80cm/min 200ms 200ms 0.22Mpa 0.2s 1s
- 1.0mm 1000W 2.8mm 10Hz 60cm/min 200ms 200ms 0.25Mpa 0.2s 1s
Tailor welded
carbon Imm 1.2mm 1100W 2.8mm 10Hz 50cm/min 200ms 200ms 0.25Mpa 0.2s 1s
steel el vk 1.0mm 1000W 2.8mm 10Hz 60cm/min 200ms 200ms 0.25Mpa 0.2s 1s
B 1.2mm 1100W 2.8mm 10Hz 50cm/min 200ms 200ms 0.25Mpa 0.2s 1s
- 1.0mm 1300W 3.4mm 10Hz 50cm/min 200ms 200ms 0.30Mpa 0.2s 1s
Tailor welded
- 1.2mm 1300W 3.4mm 10Hz 40cm/min 200ms 200ms 0.30Mpa 0.2s 1s
Andlaweid 1.0mm 1300W 3.4mm 10Hz 50cm/min 200ms 200ms 0.30Mpa 0.2s 1s
9 1.2mm 1300W 3.4mm 10Hz 40cm/min 200ms 200ms 0.30Mpa 0.2s 1s
. 1.0mm 1450W 4mm 10Hz 40cm/min 200ms 200ms 0.30Mpa 0.2s 1s
Tailor welded
ey 1.2mm 1450W 4Amm 10Hz 40cm/min 200ms 200ms 0.30Mpa 0.25 1s
Rak i 1.0mm 1450W 4Amm 10Hz 40cm/min 200ms 200ms 0.30Mpa 0.25 1s
9 1.2mm 1450W 4mm 10Hz 40cm/min 200ms 200ms 0.30Mpa 0.2s 1s
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Chapter 7
Troubleshooting/Maintenance

The main contents of this chapter:

= Troubleshooting
= Maintenance and Replacement of the Welding Head

= Maintenance and Replacement of the Protective Lens
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7.1 Troubleshooting

When an alarm occurs, the status indicator on the device display panel will turn red.
Identify the specific alarm location by checking the alarm items displayed on the panel

to troubleshoot the warning.

Check the alarm display on the panel. Investigate the cause of the corresponding
warning based on the specific alarm item. Many alarms can be cleared using one of the

following two methods:

1.Restart the welding system after powering off. The first thing it will do is attempt
to automatically clear any alarms. As long as the conditions causing the error are

resolved, the error should be cleared.

2.Connect via computer serial port and use the HMI software provided by Qilin to

clear the alarm.
Restart Note: A small portion of these alarms can only be cleared by restarting the

unit. If the conditions causing it are not resolved, the alarm may recur. In such cases,

please contact Qilin after-sales personnel for assistance!
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7.2 Welding Head Maintenance and Replacement

Prior to performing any maintenance on the handheld welding head, the maintenance
personnel must power off the equipment and disconnect the AC power supply. To
proceed, rotate the silver nut on the welding head counterclockwise to detach the fiber
optic cable (laser output cable) from the manual welding machine as illustrated in the

following diagram.

Schematic diagram of optical fiber installation

screw the nut tight

gas circuit

Connecting circuit

The optical fiber head is pushed
into the bottom hole
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7.3 Protective Lens Maintenance and Replacement

1.The screw placement positions for the protective lens drawer and focusing lens drawer.

Drawer screw=2

2.The drawer screws can be removed and locked into the screw holes of the protective
lens/focusing drawer to facilitate easy insertion and removal of the protective

lens/focusing drawer.

Screw in drawer screw

Spare drawer screw
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Replacement Procedure:
1.Replacement of Protective Lens 1 must be performed in a cleanroom or a relatively

clean environment.

Protective mirror 2

Protective mirror 1

2.After removing the Protective Lens 1 drawer, seal the drawer opening with masking

tape to prevent dust from entering the gun body.
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3.After loosening the screws securing the lens, remove the gasket and lens. When
replacing the lens, wear anti-static finger cots. If finger cots are unavailable, avoid direct

contact between fingers and the lens surface.

RETAINING SCREW

SPACER

4.Before installing the new lens, inspect it for dust or fingerprints. If present, clean the
lens with an alcohol-soaked (anhydrous ethanol) cotton swab. Then, reinsert the lens and
gasket into the drawer, tighten the securing screws, and reinstall the assembly into the

gun body.

-l

5.The procedure for Protective Lens 2 is identical.
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Qilin Laser Welding Machine Usage Precautions and

Maintenance Instructions

1. The K4 series Qilin laser welder consists of multiple control modules including the
laser generator, laser welding system, and laser welding head. To avoid interference,
maintain a minimum safe distance of 5 meters from TIG welders, MIG/MAG welders,
and other high-interference equipment. Where possible, operate the laser welder in a

dedicated isolated space.

2.To prevent electrical leakage or static buildup, ensure the equipment is properly

grounded.

3.Always double-check that cable connectors are securely fastened and locked. After

tightening, wrap them with insulating tape for added protection.

4.Verify that the laser head and fiber optic cable are firmly connected. Once confirmed,

seal the joints with masking tape to prevent dust ingress into the laser head cavity.

5.Do not loosen or disassemble any screws without authorization from trained personnel.
6.Inspect the protective lens drawer for proper function and ensure sealing rings are
intact. When replacing lenses, clean the laser head exterior with alcohol (minimum 5

wipes) and perform replacements only in a dust-free, windless environment.

7.The laser head interior is highly complex. Avoid water exposure and ensure no liquids

contact the head to prevent short circuits.
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8. Never use compressed air to clean the laser head. Only use alcohol and lint-free wipes

for cleaning.

9.Handle the laser head gently as it contains precision digital motors. Rough handling

may cause motor failure.
10.During storage, purge the system with gas multiple times to remove dust. Remove the
copper nozzle and seal the opening with tape. Before reuse, reinstall the nozzle and

perform at least 2 gas purges.

11.For protective lens replacement procedures, refer to the official Qilin instructional

videos.

12.For copper nozzle and cavity maintenance, consult Qilin’s official video guides.

13.Conduct monthly inspections (every 30 days) for electrical circuit faults or aging.

14.Clean the chassis using a soft cloth and specialized cleaner, thoroughly wiping all

interior/exterior surfaces to eliminate dust and stains.
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Warranty Terms:

The warranty period commences from the date of shipment. During the warranty
period, any faulty products may be returned to our company for free repair services,
including complimentary labor costs. However, all optical lenses (such as collimating
lenses, focusing lenses, reflecting lenses, protective lenses, motor lenses, fiber lenses,
etc.), exterior components (including chassis and welding torches), and consumables
(including copper nozzles, stainless steel tubes and other wear-prone parts) are excluded
from warranty coverage.

All sections of this documentation are the copyrighted property of Guangdong
Qilin Laser Technology Co., Ltd. No organization or individual may reproduce, copy, or
distribute any content of this product manual without prior written permission from our
company. The company reserves the right to modify product information without further
notice.

Should you have any feedback or suggestions regarding our products or user

manual during operation, please feel free to contact us.

Business Inquiries: 183-1806-1236

Customer Service: 180-1873-5163

Fax: 0755-2799-9931

Address: 9F, Building E1, Songhu Zhigu, Liaobu Town, Dongguan City, Guangdong Province

Thank you for choosing Guangdong Qilin Laser Technology Co., Ltd. products!

Guangdong Shenzhen WeChat WeChat Mini
Qilin Official Qilin Official Official Program
Website Website Account
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